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Boundary Layer Control Scheme
Uniform Suction/Blowing
Active Control Scheme 




Flat plat: 80% drag reduction
Developing Boundary Layer
Blowing δ ↑,  ↓
Suction  δ ↓,  ↑























Laminar Flow + Tripping
  0.1	  Source for  
Fully turbulent flow
-SST   0,     
Same effect as LM-model
Fast convergence
No natural transition
Caution: Laminar separation bubble
-SSTLM
Transitional model















ClarkY (Fukagata Lab, Keio University)
Naca23012 (IAG, University Stuttgart)
DNS/LES data:
Naca4412 (Linné Flow Centre, KTH)
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Validation – DNS/LES data
	 	  ∆ to reference
LES (KTH) 0,842 0,0202 41,7 -6,2%



























Wall shear stress 01: 2-Dependency
Blowing PS
Naca4412 KTH-config,   4 · 10$
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Naca4412 KTH-config,   4 · 10$
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89-Dependency
:Φ   
Φ
Φ<





Naca4412  KTH-config, %  5°
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Beneficial Blowing SS possible?
What do we need?
Natural turbulent BL
Fixed Transition Position
Constant 	  Stratford pressure gradient
/	
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Beneficial Blowing SS possible?











Blowing for higher 
Blowing PS for low 	
Suction SS for high 	
Beneficial Blowing-on-SS-Setup also possible
Next steps of Interest:
Higher  and 	ℎ
More Airfoil types
Transonic (negatively S-shaped Camber-Line)
Airfoils with Flaps/Slats
Airfoil geometry Matching BLC
Unsteady Stall Assessment
Unfavorable






α [°] -3 .. 12
Re 1e5 .. 2e7
Airfoil Naca4412, Clark-Y, Naca23012, 
AH80-136










Combined SS-Suction + PS-
Blowing
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Methodology – Mesh Generation
Matlab workflow:
1. Assessement of mesh requirements
with XFOIL
• HIJ  ℎHKL: NHKL
O   1
• PQKRH  ST:U , %  5°V
• ℎ  S :U x   , %  5°
2. Meshing with gmsh
3. Transform to OpenFOAM








Validation – Experimental Data Naca23012























Polarendiagramm Re = 1.5M
19 01.02.2019 Georg Fahland – Beeinflussung der turbulenten Grenzschicht an Flügelprofilen 
mittels homogenem Ausblasen und Absaugen
Agenda
1. Motivation/Objective





• Influence of configurations
